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CLAIMS: 



1 . An image processing apparatus, comprising: 

a scanner including a direct control section configured to control a scanning 
. 5 operation of the scanner so as to input image information from an original document; and 
a main body configured to process the image information, and including a control 
section configured to perform an initializing process for the main body, 

wherein a homing operation of the scanner is performed by the direct control 
section independently of the initializing process of the control section of the main body, 
10 when power is supplied to the image processing apparatus or when the image processing 
apparatus is returned from a shutdown state. 



2. An image processing apparatus, comprising: 

a scanner including a direct control section configured to control a scanning 
1 5 operation of the scanner so as to input image information from an original document; 

an image input device other than said scanner configured to input image 
information; 

a main body configured to process the image information input by the scanner and 
the image input device, said main body including a control section configured to perform 
20 an initializing process for said main body; and 

an operation device configured to determine whether a homing operation of said 
scanner is performed by the direct control section independently of the initializing process 
of the control section of the main body or by an instruction provided from the control 
section of the main body, when power is supplied to the image processing apparatus or 
25 when the image processing apparatus is returned from a shutdown state. 
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3. An image processing apparatus having a plurality of functions, comprising: 
a scanner including a direct control section configured to control a scanning 

operation of the scanner so as to input image information from an original document; 

an image input device other than said scanner configured to input image 

information; 

a main body configured to process the image information input by said scanner 
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and said image input device, said main body including a control section configured to 
perform an initializing process for said main body; and 

an operational mode selection device configured to select one of a first operational 
mode in which a homing operation of the scanner is performed by the direct control section 
. 5 independently of the initializing process of the control section of the main body, and a 
second operational mode in which the homing operation of the scanner is performed by an 
instruction provided from the control section of the main body, when power is supplied to 
the image processing apparatus or when the image processing apparatus is returned from a 
shutdown state, 

10 wherein said operational mode selection device selects the first operational mode 

when each of the plurality of functions is fulfilled with said scanner, and selects the second 
operational mode when at least one of the plurality of functions is fulfilled without the 
scanner. 



15 4. The image processing apparatus according to claim 3, wherein the operational 

mode selection device includes a volatile memory configured to store data, detected by the 
control section of the main body, on the plurality of functions of the image processing 
apparatus, and 

wherein the operational mode selection device selects the first or second 
20 operational modes based on the data stored in the volatile memory. 

5. An image processing apparatus having a plurality of functions, comprising: 
a scanner including a direct control section configured to control a scanning 

operation of the scanner so as to input image information from an original document; 
25 an image input device other than said scanner configured to input image 

information; 

a main body configured to process the image information input by said scanner 
and said image input device, said main body including a control section configured to 
perform an initialization process for said main body; and 
30 an operational mode selection device configured to select one of a first operational 

mode in which a homing operation of the scanner is performed by the direct control section 
independently of the initializing process of the control section of the main body, and a 
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second operational mode in which the homing operation of the scanner is performed by an 
instruction provided from the control section of the main body, said operational mode 
selection device including a volatile memory configured to store data, detected by the 
control section of the main body, on the plurality of functions of the image processing 
. 5 apparatus, 

wherein the operational mode selection device selects the first operational mode 
when each of the plurality of functions is fulfilled with said scanner when the image 
processing apparatus is returned from a shutdown state, and selects the second operational 
mode when power is supplied to the image processing apparatus, and 
10 wherein the operational mode selection device selects the second operational 

mode when the data stored in the volatile memory includes at least one of the plurality of 
functions fulfilled without the scanner when the image processing apparatus is returned 
from a shutdown state. 

15 6. The image processing apparatus according to claim 3, wherein the plurality of 

functions comprise at least one of a facsimile function, a printer function, and a filing 
function in addition to a copying function. 

7. The image processing apparatus according to claim 5, wherein the plurality of 
20 functions comprise at least one of a facsimile function, a printer function, and a filing 

function in addition to a copying function. 

8. A method for initializing an image processing apparatus having a main body 
for processing image information input by a scanner, comprising: 

25 performing a homing operation of the scanner independently of an initializing 

process of the main body, when power is supplied to the image processing apparatus or 
when the image processing apparatus is returned from a shutdown state. 

9. A method for initializing an image processing apparatus having a main body 
30 for processing image information input by a scanner, comprising: 

selecting a first operational mode in which a homing operation of the scanner is 
performed by a direct control section of the scanner independently of an initializing 
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process of the main body or a second operational mode in which the homing operation of 
the scanner is performed by an instruction provided from the main body. 

10. A method for initializing an image processing apparatus having a plurality of 
functions and a main body for processing image information input by a scanner or another 
image input device, comprising: 

detecting a plurality of functions included in the image processing apparatus; and 
selecting a first operational mode in which a homing operation of the scanner is 
performed by a direct control section of the scanner independently of an initializing 
process of the main body when each of the plurality of functions is fulfilled with the 
scanner or selecting a second operational mode in which the homing operation of the 
scanner is performed by an instruction provided from the main body when at least one of 
the plurality of functions is fulfilled without said scanner. 

1 1 . The method according to claim 1 0, further comprising: 

storing, in a volatile memory, data corresponding to the plurality of functions 
detected in the detecting step; and 

selecting the operational mode based on the data stored in the volatile memory. 

12. A method for initializing an image processing apparatus having a plurality of 
functions and a main body for processing image information input by a scanner or another 
image input device, comprising: 

detecting a plurality of functions included in the image processing apparatus; 

storing, in a volatile memory, data corresponding to the plurality of functions 
detected in the detecting step; and 

selecting a first operational mode in which a homing operation of the scanner is 
performed by a direct control section of the scanner independently of an initializing 
process of the main body when each of the plurality of functions stored in the volatile 
memory is fulfilled with said scanner when the image processing apparatus is returned 
from a shutdown state, or selecting a second operational mode in which the homing 
operation of the scanner is performed by an instruction provided from the main body when 
power is supplied to the image processing apparatus and when at least one of the plurality 
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of functions stored in the volatile memory is fulfilled without said scanner when the image 
processing apparatus is returned from the shutdown state. 



13. The method according to claim 10, wherein the plurality of functions include 
. 5 at least one of a facsimile function, a printer function, and a filing function in addition to a 

copying function. 

14. The method according to claim 12, wherein the plurality of functions include 
at least one of a facsimile function, a printer function, and a filing function in addition to a 

10 copying function. 

15. An image processing apparatus, comprising: 

scanner means including a direct control section for controlling a scanning 
operation of the scanner means so as to input image information from an original 
15 document; and 

main body means for processing the image information, and including a control 
section for performing an initializing process of the main body means, 

wherein a homing operation of the scanner means is performed by the direct 
control section independently of the initializing process of the control section of the main 
20 body means, when power is supplied to the image processing apparatus or when the image 
processing apparatus is returned from a shutdown state. 

16. An image processing apparatus, comprising: 

scanner means including a direct control section for controlling a scanning 
25 operation of the scanner means so as to input image information from an original 
document; 

image input means other than said scanner means for inputting image information; 

main body means for processing the image information input by the scanner 
means and the image input means, said main body means including a control section for 
30 performing an initializing process of said main body means; and 

operational means for determining whether a homing operation of said scanner 
means is performed by the direct control section independently of the initializing process 
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of the control section of the main body means or by an instruction provided from the 
control section of the main body means when power is supplied to the image processing 
apparatus or when the image processing apparatus is returned from a shutdown state. 

-5 1 7. An image processing apparatus having a plurality of functions, comprising: 

scanner means including a direct control section for controlling a scanning 
operation of the scanner means so as to input image information from an original 
document; 

image input means other than said scanner means for inputting image information; 
10 main body means for processing the image information input by said scanner 

means and said image input means, said main body means including a control section for 

performing an initializing process of said main body; and 

operational mode selection means for selecting one of a first operational mode in 

which a homing operation of the scanner means is performed by the direct control section 
15 independently of the initializing process of the control section of the main body means, and 

a second operational mode in which the homing operation of the scanner means is 

performed by an instruction provided from the control section of the main body means, 

when power is supplied to the image processing apparatus or when the image processing 

apparatus is returned from a shutdown state, 
20 wherein said operational mode selection means selects the first operational mode 

when each of the plurality of functions is fulfilled with said scanner means, and selects the 

second operational mode when at least one of the plurality of functions is fulfilled without 

the scanner means. 

25 18. The image processing apparatus according to claim 17, wherein the 

operational mode selection means includes memory means for storing data, detected by the 
control section of the main body means on the plurality of functions of the image 
processing apparatus, and 

wherein the operational mode selection means selects the first or second 

30 operational modes based on the data stored in the memory means. 

1 9. An image processing apparatus having a plurality of functions, comprising: 
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scanner means including a direct control section for controlling a scanning 
operation of the scanner means so as to input image information from an original 
document; 

image input means other than said scanner means for inputting image information; 
- 5 main body means for processing the image information input by said scanner 

means and said image input means, said main body means including a control section for 
performing an initialization process of said main body means; and 

operational mode selection means for selecting one of a first operational mode in 
which a homing operation of the scanner means is performed by the direct control section 

10 independently of the initializing process of the control section of the main body means, and 
a second operational mode in which the homing operation of the scanner means is 
performed by an instruction provided from the control section of the main body, said 
operational mode selection device including memory means for storing data, detected by 
the control section of the main body means, on the plurality of functions of the image 

15 processing apparatus, 

wherein the operational mode selection means selects the first operational mode 
when each of the plurality of functions is fulfilled with said scanner means when the image 
processing apparatus is returned from a shutdown state, and selects the second operational 
mode when power is supplied to the image processing apparatus, and 

20 wherein the operational mode selection means selects the second operational 

mode when the data stored in the memory means includes at least one of the plurality of 
functions fulfilled without the scanner means when the image processing apparatus is 
returned from a shutdown state. 

25 20. The image processing apparatus according to claim 1 7, wherein the plurality 

of functions comprise at least one of a facsimile function, a printer function, and a filing 
function in addition to a copying function. 

21. The image processing apparatus according to claim 19, wherein the plurality 
30 of functions comprise at least one of a facsimile function, a printer function, and a filing 
function in addition to a copying function. 
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22. A computer program product for initializing an image processing apparatus 
having a main body for processing image information input by a scanner, comprising: 

a first computer code for performing a homing operation of the scanner 
independently of an initializing process of the main body, when power is supplied to the 
„ 5 image processing apparatus or when the image processing apparatus is returned from a 
shutdown state. 

23. A computer program product for initializing an image processing apparatus 
having a main body for processing image information input by a scanner, comprising: 

a first computer code for selecting a first operational mode in which a homing 
operation of the scanner is performed by a direct control section of the scanner 
independently of an initializing process of the main body or a second operational mode in 
which the homing operation of the scanner is performed by an instruction provided from 
the main body. 

24. A computer program product for initializing an image processing apparatus 
having a plurality of functions and a main body for processing image information input by 
a scanner or another image input device, comprising: 

a first computer code for detecting a plurality of functions included in the image 
processing apparatus; and 

a second computer code for selecting a first operational mode in which a homing 
operation of the scanner is performed by a direct control section of the scanner 
independently of an initializing process of the main body when each of the plurality of 
functions is fulfilled with the scanner or selecting a second operational mode in which the 
homing operation of the scanner is performed by an instruction provided from the main 
body when at least one of the plurality of functions is fulfilled without said scanner. 

25. The computer program product according to claim 24, further comprising: 
a third computer code for storing, in a volatile memory, data corresponding to the 

30 plurality of functions detected by the first computer code; and 

a fourth computer code for selecting the operational mode based on the data 
stored in the volatile memory. 

25 
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26. A computer program product for initializing an image processing apparatus 
having a plurality of functions and a main body for processing image information input by 
a scanner or another image input device, comprising: 
5 a first computer code for detecting a plurality of functions included in the image 

processing apparatus; 

a second computer code for storing, in a volatile memory, data corresponding to 
the plurality of functions detected by the first computer code; and 

a third computer code for selecting a first operational mode in which a homing 
10 operation of the scanner is performed by a direct control section of the scanner 
independently of an initializing process of the main body when each of the plurality of 
functions stored in the volatile memory is fulfilled with said scanner when the image 
processing apparatus is returned from a shutdown state, or selecting a second operational 
mode in which the homing operation of the scanner is performed by an instruction 
15 provided from the main body when power is supplied to the image processing apparatus 
and when at least one of the plurality of functions stored in the volatile memory is fulfilled 
without said scanner when the image processing apparatus is returned from the shutdown 
state. 

20 27. The computer program product according to claim 24, wherein the plurality 

of functions include at least one of a facsimile function, a printer function, and a filing 
function in addition to a copying function. 

28. The computer program product according to claim 26, wherein the plurality 
25 of functions include at least one of a facsimile function, a printer function, and a filing 
function in addition to a copying function. 
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ABSTRACT OF THE DISCLOSURE 



An image processing apparatus including a scanner with a direct control section 
configured to control a scanning operation of the scanner so as to input image information 
from an original document and a main body configured to process the image information. 
The main body includes a control section configured to perform an initializing process for 
the main body. Further, a homing operation of the scanner is performed by the direct 
control section independently of the initializing process of the control section of the main 
body, when power is supplied to the image processing apparatus or when the image 
processing apparatus is returned from a shutdown state. 



I:\atty\D AB\204571US-PA.doc 
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WHAT IS CLAIMED IS : 

1 . A bearing structure for a drive mechanism comprising: 
a first hole in a frame; 

a bearing member that is fit into the first hole, the 
bearing member having a second hole for inserting a drive 
shaft that is driven by a drive motor; and 

a crimp provided between the bearing member and the 
first hole, which crimps the bearing member in the first 
hole . 

2. The bearing structure according to claim 1, wherein 
the crimp is made of elastic material in the form of a thin 
sheet, wherein the crimp having 

a third hole for inserting the bearing member and the 
drive shaft; and 

at least one interfering portion that interferes with 
the bearing member when the bearing member is inserted in 
the third hole. 



3. The bearing structure according to claim 2, wherein 
there are two interfering portions and the interfering 
portions are provided symmetrically on opposite side with 
respect to the third hole. 
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4. An image reader comprising: 

a moving body fixed to two wires; 

a drive shaft having two ends, one pulley provided 
at each end, the wires being wound around the corresponding 
pulleys , 

a motor that drives the drive shaft to thereby realize 
reciprocating motion of the moving body; and 

a frame having two first holes, a bearing structure 
being fitted into each first hole, each bearing structure 
having 

a bearing member that is fit into the 
corresponding first hole, the bearing member having a second 
hole for inserting the drive shaft; and 

a crimp provided between the bearing member and 
the first hole, which crimps the bearing member in the 
corresponding first hole. 

5. An image forming device comprising: 

an image reader that scans a surface of a medium to 
acquire image data of the surface; and 

an image forming section that forms and prints an image 
of the surface based on the image data acquired by the image 
reader, 

the image reader including 

a moving body fixed to two wires; 



a drive shaft having two ends, one pulley 
provided at each end, the wires being wound around the 
corresponding pulleys, 

a motor that drives the drive shaft to thereby 
realize reciprocating motion of the moving body; and 

a frame having two first holes, a bearing 
structure being fitted into each first hole, each bearing 
structure having 

a bearing member that is fit into the 
corresponding first hole, the bearing member having a second 
hole for inserting the drive shaft; and 

a crimp provided between the bearing 
member and the first hole, which crimps the bearing member 
in the corresponding first hole. 

6 . A bearing structure for a drive mechanism comprising : 
a first hole in a frame; 

a bearing means fit into the first hole, the bearing 
means having a second hole for inserting a drive shaft that 
is driven by a drive motor; and 

a crimp means provided between the bearing means and 
the first hole for crimping the bearing means in the first 
hole . 



1. An image reader comprising: 

a moving means, fixed to two wires , for holding optical 
components for scanning a surface of a medium; 

a drive shaft having two ends, one rotating means 
provided at each end, the wires being wound around the 
corresponding rotating means, 

a driving means that drives the drive shaft to thereby 
realize reciprocating motion of the moving means; and 

a frame means having two first holes, a bearing 
structure being fitted into each first hole, each bearing 
structure having 

a bearing means fit into the corresponding first hole , 
the bearing means having a second hole for inserting the 
drive shaft; and 

a crimp means provided between the bearing means and 
the first hole for crimping the bearing means in the first 
hole • 

8. An image reader comprising: 

an image reading means that scans a surface of a medium 
to acquire image data of the surface; and 

an image forming means that forms and prints an image 
of the surface based on the image data acquired by the image 
reading means, 

the image reading means including 
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a moving means, fixed to two wires, for holding 
optical components for scanning a surface of a medium; 

a drive shaft having two ends, one rotating means 
provided at each end, the wires being wound around the 
corresponding rotating means, 

a driving means that drives the drive shaft to 
thereby realize reciprocating motion of the moving means; 
and 

a frame means having two first holes, a bearing 
structure being fitted into each first hole, each bearing 
structure having 

a bearing means fit into the corresponding 
first hole, the bearing means having a second hole for 
inserting the drive shaft; and 

a crimp means provided between the bearing 
means and the first hole for crimping the bearing means in 
the first hole. 



ABSTRACT OF THE DISCLOSURE 

A drive shaft, which is driven by a drive motor, is 
held firmly at two points by bearing structures . The bearing 
structure has a hole in which a bearing member is fit. The 
5 bearing member has hole, which is concentric with respect 
to the hole in which the bearing member is fit. A crimp, 
which is made of elastic material, having interfering 
portions that interfere with the bearing member is provided 
between the bearing member and the hole in the bearing 
10 structure in which the bearing member is fit. 
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FIG. 6 
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FIG. 8 




FIG. 10 




WHAT IS CLAIMED IS 



1 . 



An image forming apparatus, comprising: 



a reading portion for reading an image by 



scanning an original document; 



driving means for driving the reading portion; 



and 



memory means for storing therein a plurality 



of driving frequencies for enabling the driving means to 
switch to a variety of speeds and drive in a step by 
step manner, and for storing therein a table indicative 
of a switching point for switching one driving frequency 
of the plurality of driving frequencies to another 
driving frequency of the plurality of driving 
frequencies , 



of driving frequencies is switched to another driving 
frequency of the plurality of driving frequencies at the 
switching point. 



wherein one driving frequency of the plurality 
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2. The image reading apparatus as claimed in 
claim 1, wherein the plurality of driving frequencies 
include a low acceleration driving frequency and a high 
acceleration driving frequency, wherein the high 
acceleration driving frequency is switched to the low 
acceleration driving frequency at the switching point. 



3 . The image reading apparatus as claimed in 
claim 1, wherein the switching point is determined as a 
point where a driving speed of the driving means reaches 
a prescribed point, or as a prescribed elapsed time from 
an initial drive of the driving means . 



4 . The image reading apparatus as claimed in 
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claim 1, wherein each driving frequency of the 
plurality of driving frequencies is predetermined 
according to a reading speed, wherein each driving 
frequency of the plurality of driving frequencies is 
5 predetermined to enable the driving speed of the driving 
means to accelerate to the reading speed before the 
reading portion reaches an image reading area after the 
high acceleration driving frequency is switched to the 
low acceleration driving frequency at the switching 
10 point, and wherein each driving frequency of the 

plurality of driving frequencies is predetermined to 
prevent the driving means from causing an overshoot. 
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5. The image reading apparatus as claimed in 
claim 1, wherein the driving means is decelerated with 
20 reference to the switching point stored in the table. 



25 



-27- 



6. The image reading apparatus as claimed in 
claim 1, further comprising speed selecting means for 
selecting a speed range from a plurality of speed ranges 
of the driving means, wherein the table stored in the 
5 memory means is indicative of a plurality of switching 
points corresponding to the plurality of speed ranges, 
wherein each switching point of the plurality of 
switching points is designated to corresponding one of 
the plurality of speed ranges selected by the speed 
10 selecting means. 



7. An image forming apparatus, comprising: 

a reading portion for reading an image by 
scanning an original document; 

driving means for driving the reading portion; 
20 memory means for storing therein a plurality 

of driving frequencies for enabling the driving means to 
switch to a variety of speeds and drive in a step by 
step manner; and 

calculating means for determining a switching 
25 point for switching one driving frequency of a plurality 
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of driving frequencies to another driving frequency of 
the plurality of driving frequencies by calculating a 
driving speed of the driving means in correspondence to 
a reading speed, 
5 wherein one driving frequency of the plurality 

of driving frequencies is switched to another driving 
frequency of the plurality of driving frequencies at the 
switching point. 
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8. A method of accelerating the drive of a 
15 reading portion of an image reading apparatus, 
comprising the steps of: 

determining a reading speed of the reading 

portion ; 

determining a switching point; and 
20 switchably driving the reading portion from 

one driving frequency of a plurality of driving 
frequencies to another driving frequency of the 
plurality of driving frequencies, the driving frequency 
serving to drive a driving means of the reading portion. 
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9. The method as claimed in claim 8, wherein 
the switching point is determined by selecting the 
switching point from a table. 



10. The method as claimed in claim 8, wherein 
the switching point is determined by calculating the 
switching point from a reading speed. 



11. An image forming apparatus, comprising: 
means for determining a reading speed of a 
reading portion; 

means for determining a switching point; and 
means for switchably driving the reading 
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portion from one driving frequency of a plurality of 
driving frequencies to another driving frequency of the 
plurality of driving frequencies. 



12. An image forming apparatus, comprising: 

a reading portion for reading an image by 
scanning an original document; 

a driving unit configured to drive the reading 
portion; and 

a memory unit configured to store a plurality 
of driving frequencies for enabling the driving unit to 
switch to a variety of speeds and drive in a step by 
step manner, and for storing therein a table indicative 
of a switching point for switching one driving frequency 
of the plurality of driving frequencies to another 
driving frequency of the plurality of driving 
frequencies , 

wherein one driving frequency of the plurality 
of driving frequencies is switched to another driving 
frequency of the plurality of driving frequencies at the 
switching point. 



13. The image reading apparatus as claimed in 
claim 12, further comprising a speed selecting unit 
configured to select a speed range from a plurality of 
speed ranges of the driving unit, wherein the table 
stored in the memory unit is indicative of a plurality 
of switching points corresponding to the plurality of 
speed ranges, wherein each switching point of the 
plurality of switching points is designated to 
corresponding one of the plurality of speed ranges 
selected by the speed selecting unit. 



14. An image forming apparatus, comprising: 
a reading portion for reading an image by 
scanning an original document; 

a driving unit configured to drive the reading 

portion ; 
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a memory unit configured to store therein a 
plurality of driving frequencies for enabling the 
driving unit to switch to a variety of speeds and drive 
in a step by step manner; and 
5 a calculating unit configured to determine a 

switching point for switching one driving frequency of a 
plurality of driving frequencies to another driving 
frequency of the plurality of driving frequencies by 
calculating a driving speed of the driving unit 
10 corresponding to a reading speed, 

wherein one driving frequency of the plurality 
of driving frequencies is switched to another driving 
frequency of the plurality of driving frequencies at the 
switching point. 
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ABSTRACT OF THE DISCLOSURE 

This invention provides an image reading 
apparatus having high speed, small size and low cost, 
capable of reducing CPU load and capacity required for a 
5 memorizing table. The image forming apparatus including 
a reading portion for reading an image by scanning an 
original document, driving means for driving the reading 
portion, and memory means for storing therein a 
plurality of driving frequencies for enabling the 

10 driving means to switch to a variety of speeds and drive 
in a step by step manner, and for storing therein a 
table indicative of a switching point for switching one 
driving frequency of the plurality of driving 
frequencies to another driving frequency of the 

15 plurality of driving frequencies, wherein one driving 
frequency of the plurality of driving frequencies is 
switched to another driving frequency of the plurality 
of driving frequencies at the switching point. 
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SPEED RANGE 


SWITCHING POINT 


SPEED 


TIME 


MORE THAN 0 AND 
NO MORE THAN V0 


NONE 


VO 


tvO 


MORE THAN V0 AND 
NO MORE THAN V1 


P1 


Vp1 


tp1 


MORE THAN V1 AND 
NO MORE THAN V2 


P2 


Vp2 


tp2 


MORE THAN V2 AND 
NO MORE THAN V3 


P3 


Vp3 


tp3 


MORE THAN V3 AND 
NO MORE THAN V4 


P4 


Vp4 


tp4 



